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Invasive Freshwater 
Snail, China

To the Editor: Pomacea canalic-
ulata, an invasive freshwater snail na-
tive to South America, was fi rst intro-
duced as a food to Taiwan in1979 and 
then to Mainland China in 1981 (1). It 
adapted well to the environment, par-
ticularly to the southern parts of the 
Mainland, spreading rapidly to more 
than 10 provinces (Figure) and caus-
ing tremendous damage to agriculture 
and the ecosystem (1,2). Thousands 
of hectares of rice, vegetables, and 
other crops in these provinces were 
destroyed (2). 

Even more alarming were the 
multiple outbreaks of a severe brain 
disease (angiostrongyliasis) in Taiwan 
that were linked to P. canaliculata 
(3,4). Angiostrongyliasis is caused by 
Angiostrongylus cantonensis, a lung 
nematode of wild rodents, commonly 
known as the rat lungworm. In Main-
land China, epidemiologic evidence 
also indicates that P. canaliculata, 
because of its high susceptibility to 
A. cantonensis, is becoming the most 
important natural intermediate host 
for this parasite (5). Previously, other 
terrestrial snails like Achatina fulicia, 
and some species of slugs such as 
Philomycus bilineatus were regarded 
as the major intermediate hosts for A. 
cantonensis (6). Epidemiologic survey 
results from 1997 to 1999 demonstrat-
ed that 20.8%–69.4% of P. canalicu-
lata were infected with A. cantonen-
sis in some regions of Guangdong, 
Zhejiang, and Fujian Provinces (5). 
Even in provinces where the snail is 
not found, a high incidence and preva-
lence of infection occur because of its 
widespread distribution, high suscep-
tibility to A. cantonensis, and growing 
popularity as a food. In 1997, 2002, 
and 2002, ingestion of raw or under-
cooked P. canaliculata meat led to 3 

outbreaks of angiostrongyliasis infect-
ing >100 patients (6,7). A 2006 out-
break in Beijing infected 131 persons 
(8). Based on the biologic character-
istics of P. canaliculata, blocking its 
life cycle is one of the most effective 
methods to limit the outbreak of an-
giostrongyliasis. However, the current 
widespread distribution of P. canalic-
ulata in China and the lack of a highly 
effective control method make the dis-
ease extremely diffi cult to eliminate 
(9). More outbreaks associated with 
ingestion of this snail will likely occur 
if food safety rules are not strictly en-
forced. Citizens must also be educated 
to avoid eating raw, undercooked snail 
meat or raw vegetables from regions 
that may be contaminated with infec-
tive mucous trails deposited by these 
snails (10).
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Figure. Distribution of Pomacea canaliculata in China. The dark triangles indicate the 
regions where angiostrongyliasis outbreaks were reported due to ingestion of raw or 
undercooked P. canaliculata snails. 
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Possible Avian 
Infl uenza (H5N1) 
from Migratory 

Bird, Egypt 
To the Editor: Wild migratory 

birds are reservoirs for low pathogenic 
avian infl uenza (LPAI) viruses (1), but 
their role in transmitting highly patho-
genic avian infl uenza (HPAI) viruses 
is hotly debated and unclear (2–4). Be-
ginning in July 2005, a clade of HPAI 
(H5N1) viruses rapidly expanded from 
an apparent focus in western People’s 
Republic of China and spread to the 
Middle East, Africa, and Europe (5). 
Genetic analysis of HPAI virus iso-
lates from dead wild birds along major 
fl yways indicated that the strains were 
closely related to the Qinghai H5N1 
A/bar-headed goose/Qinghai/65 /2005 
virus (clade II) (GenBank accession 
no. DQ095622). In addition to trans-
mission to domestic poultry, HPAI 
(H5N1)–infected mute swans have 
been implicated in direct transmission 
to humans in Azerbaijan (6).

The US Naval Medical Research 
Unit No. 3 and the Ministry of Envi-
ronment of Egypt have collaborated 
since 2003 in obtaining samples from 
migratory birds to detect circulating 
infl uenza viruses. During the 2005–06 
migratory birds season, 1,304 migra-
tory birds were sampled from either 
live bird markets or cage birds trapped 
by fi shermen in Port Said, Damietta, 
Fayoum, Arish, and Sharm el Sheikh 
(online Appendix Figure, panel A, 
available from www.cdc.gov/EID/
content/13/7/1120-appG.htm).

A total of 203 cloacal swab sam-
ples were positive for infl uenza A virus 
matrix gene when tested by real-time 
PCR, and 2 were also positive for the 
hemagglutinin 5 (H5) gene by using 
specifi c primers (7). Of the 2 migra-
tory birds positive for the H5 gene, the 
fi rst was a common teal (Anas crec-
ca) captured in the Nile Delta region 
of Damietta in October 2005 (online 
Appendix Figure, panel A). Sequenc-

ing of the H5 gene showed that this 
virus was an LPAI most closely re-
lated to strain A/mallard/Bavaria/1/
2005(H5N2) (GenBank accession no. 
DQ387854 (2).

In January 2006, an infl uenza A 
H5 virus (weak positive result) was 
detected in another common teal 
(trapped in a cage by a fi sherman) 
sampled from the Damietta region 
in December 2005 (online Appendix 
Figure, panel A). The low viral load, 
coupled with the failure to isolate the 
virus, precluded the laboratory from 
conducting sequence analysis at the 
time on the basis of insuffi cient tem-
plate material. After the outbreak of 
infl uenza A (H5N1) in poultry and 
humans in Egypt in February 2006, 
additional retrospective attempts to 
concentrate RNA were used to as-
sess potential introduction scenarios. 
After multiple RNA extractions were 
conducted and the RNA was concen-
trated, this specimen was found to be 
positive for the neuraminidase 1 (N1) 
gene by real-time PCR.

The hemagglutinin gene from 
both teal strains was sequenced 
(≈1,596 bp). Sequences were aligned 
with other infl uenza A (H5N1) strains 
from Egypt (9 from humans, 5 from 
chickens). Twenty other strains with 
high similarity and from different lo-
cations were selected by using a Gen-
Bank search algorithm and included in 
the alignment. A phylogenetic analysis 
was conducted by using the Kimura 
2-parameter model. The LPAI H5 vi-
rus strain was used as an outgroup in 
a neighbor-joining phylogenetic tree. 
Bootstrap analysis with 500 replicates 
of sequence data was also conducted 
by using MEGA 3.1 software (8).

Phylogenetic analysis showed 
clustering of the HPAI (H5N1) strains 
collected from 1 geographic region 
(country) (online Appendix Figure, 
panel B). All HPAI (H5N1) strains 
from Egypt from humans or chickens 
analyzed clustered with a bootstrap 
support value of 98%. Furthermore, the 
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